THE +49AG POLYMORPHISM IN EXON 1 OF THE CYTOTOXIC T-LYMPHOCYTE-ASSOCIATED PROTEIN 4 IS ASSOCIATED WITH DILATED CARDIOMYOPATHY  by Ruppert, Volker et al.
A27.E261
JACC March 9, 2010
Volume 55, issue 10A
 CARDIAC FUNCTION AND HEART FAILURE 
THE +49AG POLYMORPHISM IN EXON 1 OF THE CYTOTOXIC T-LYMPHOCYTE-ASSOCIATED PROTEIN 4 IS 
ASSOCIATED WITH DILATED CARDIOMYOPATHY
ACC Poster Contributions
Georgia World Congress Center, Hall B5
Monday, March 15, 2010, 9:30 a.m.-10:30 a.m.
Session Title: Genetics and Cardiomyopathies
Abstract Category: Cardiomyopathies/Myocarditis/Pericardial Disease
Presentation Number: 1122-50
Authors: Volker Ruppert, Thomas Meyer, Clarissa Struwe, Jana Petersen, Andreas Perrot, Maximilian G. Posch, Cemil Özcelik, Anette Richter, 
Bernhard Maisch, Sabine Pankuweit, German Competence Network of Heart Failure, Philipps-University, Marburg, Germany, Max-Delbrück Center 
for Molecular Medicine, Berlin, Germany
Background: After an infection with cardiotropic viruses myocardial autoimmune reactions may a cause for the transition from chronic myocarditis 
to dilated cardiomyopathy (DCM). Since cytotoxic T-lymphocyte-associated protein 4 (CTLA4) is expressed as an inhibitory receptor on T-lymphocytes, 
we wanted to look whether polymorphisms in the CTLA4 gene are associated with DCM.
Methods: From 464 patients with clinical demonstrated DCM and 591 healthy controls the promoter and exon 1 of the CTLA4 gene were amplified 
by PCR-reactions. The resulting PCR products were analysed for mutations using denaturing gradient gel electrophoresis (DGGE).
Results: In the CTLA4-gene two polymorphisms in position -318 and +49 could be detected. No deviation from Hardy-Weinberg equilibrium could 
be observed. No significant associations of the -318C/T polymorphism with DCM could be detected in the full sample size. Interestingly, for the 
A/G polymorphism in exon 1we could detect a significant association with DCM (p=0.01). The G/G - genotype could be detected more frequent in 
patients with DCM as in controls. (Table)
Conclusions: In patients with DCM a significant association of the G/G genotype in position +49 of the CTLA4-gene could be demonstrated. This 
polymorphism leads to a substitution from threonine to alanine of codon 17 in the first exon. These genetic data point to a functional relevance of 
the CTLA4 gene in the immunopathogenesis of dilated cardiomyopathy.
Allele frequency of CTLA4 polymorphisms in patients with DCM and controls (*p<0.01 vs. contr.)
-318 C/T +49 A/G
DCM-patients 
(n=464)
Controls (n=591)
DCM-patients 
(n=464)
Controls (n=591)
CC 84.3% 81.4% AA 39.4% 44.7%
CT 15.3% 18.1% AG 45.9% 47.9%
TT 0.4% 0.5% GG 13.9%* 7.6%
